In continuation of an earlier study of propagation of solitary waves on nonlinear elastic rods, numerical investigations ofblowup, reflection, and fission at continuous and discontinuous variation of the cross section for the rod and reflection at the end of the rod are presented. The results are compared with predictions of conservation theorems for energy and momentum. : 43.25.Dc, 43.25.Jh, 43.40.Cw 
INTRODUCTION
In a preceding paper,• which we shall denote as Paper I in the following sections, we investigated the propagation of nonlinear acoustical waves on a circular rod. The radial displacement and the nonlinearity of the material are taken into account by including a fourth-order derivative of the displacement and by including terms up to fourth order in the Taylor expansion of the elastic energy, respectively. As a result we obtain the so-called improved Boussinesq equation, denoted by IBE, in the case of a quadratic nonlinearity and the modified Boussinesq equation, denoted by MIBE, in the case of a cubic nonlinearity, respectively. The following sections contain studies of reflection as well as fission of solitary waves in the MIBE case at continuously varying cross sections of the elastic rod. In the latter case the relevant nonlinear interface boundary conditions are derived by an argument from calculus of variations.
Solutions to Korteweg-de Vries equations with varying
In the final section we investigate reflection of solitary waves at the end of the elastic rod in two cases corresponding to almost free-and fixed-end boundary conditions. Our nu- 
as shown in Fig. 1 (a) and (b Fig. 8 the same incident solitary wave hits a discontinuity Sz/S • = 0.25 giving rise to three transmitted solitary waves, one reflected antisolitary wave, and a somewhat stronger breather. In this case the momentum and energy of the incident wave are unchanged, while the corresponding quantities for the scattered solitary waves become --18.3 and 44.0, respectively.
V. ENDING ROD DESCRIBED BY MIBE
For the semi-infinite rod, Eq. (10) yields Fig. 9 in the case of weak loading at the end (m = 5 ) corresponding to an almost free end, wx(Xo, t)= 0, implying wx,t (Xo, t)= O. Again, the incident solitary wave is given by (17) with c = 1.5. As a result, a reflected antisolitary wave plus a refleeted breather are produced, the former traveling in the negative x direction with velocity c = 1.44. Figure 10 shows the results for heavy loading at the end (m=25) corresponding to an almost fixed end [W(Xo, t) = 0 implying w, (xo,t) = 0]. In this case the incident solitary wave is reflected into a solitary wave followed by a sequence of antisolitary waves.
VI. CONCLUSION
For IBE we have found blowup and dispersive destruction of negative solitary waves. In the MIBE we have shown that solitary waves can be transmitted, reflected, and ilssioned at continuously and discontinuously varying cross sections as well as ends of semi-infinite rods. In the same cases traveling breathers are found. Conservation of momentum and energy is checked.
